EP 0147602 B1

Europdisches Patentamt
European Patent Office

o 9

Office européen des brevets

0147602
B1

@ Publication number:

® EUROPEAN PATENT SPECIFICATION

@ Date of publication of patent specification: 15.03.89
@ Application number: 84113768.0
@ Date of filing: 14.11.84

® mt.ci: B62D57/02, B62D 55/02

® Transportation device.

@ Priority: 17.11.83 SE 8306344

@ Date of publication of application:
10.07.85 Bulletin 85/28

@) Publication of the grant of the patent:
15.03.89 Bulletin 89/11

Designated Contracting States:
ATBECHDEFRGBITLILUNL SE

References cited:
FR-A-2 118 824
FR-A-2 206 195
GB-A-2 113 630
US-A-2 828 137
US-A-3529 736
US-A-3 591 241

@ Proprietor: MECANUM INNOVATION AB
Domarevagen 5
§-902 52 Umea (SE)

@ Inventor: Forsberg, Karl Torsten
Skillbergsgatan 9
S-124 45 Bandhagen (SE)
Inventor: Hégberg, Kjell Torsten
Skillingvdgen 5
$-902 50 Umea (SE)

Representative: Rottmann, Maximilian R.
¢/o Rottmann + Quehl AG Glattalstrasse 37
CH-8052 Ziirich (CH)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may
give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall
be filed in a written reasoned statement. It shall not be deemed to have been filed untif the opposition fee has been

paid. (Art. 99(1) European patent convention).

Courier Press, Leamington Spa, England.



1 EP 0147 602 B1 2

Description

The present invention refers to a transportation
device having at least one frame part which is
adjustable in relation to another frame part.

In US-A-3 529 736, a device is disclosed for
raising and handling loads. It comprises a U-
shaped wheel frame for surrounding one portion
of the load to be lifted. The frame is extensible
laterally and longitudinally to be adapted to the
size of the load to be raised and handled. Further,
the device comprises a pair of rollers, one thereof
being associated to each leg of the U-shaped
frame, rotating in the direction of the extension of
the legs of the U-shaped frame, as well as a
pivotally mounted roller mouted essentially in the
center of the base portion of the U-shaped frame.
Manoeuvring of the device in lateral directions is
difficult, particularly if the available space is
limited. Particularly, a displacement of the device
in lateral direction is not possible. Finally, it must
be noted that performing a lateral extension of
the U-shaped frame is cumbersome since the
rollers mounted on the legs of the frame can not
rotate in lateral direction.

Thus, it is an object of the present invention to
avoid these disadvantages and to provide a
device of the kind referred to hereinabove having
an improved manoeuvrability and which can be
easily adapted to loads of various sizes.

According to the invention, these objects are
met with a device having the characteristics
defined in the characterizing part of claim 1. The
dependent claims 2 to 12 define preferred
embodiments of the device according to the
invention.

In the following, the invention will be described
more in detail with reference to the accompany-
ing drawings, in which:

Fig. 1 is a perspective view of a transportation
device according to the invention;

Fig. 2 is a side view of the transportation
device;

Fig. 3 is a plan view of the transportation
device;

Fig. 4 illustrates the transportation device as
seen from the rear;

Fig. 5 is a section of a lateral shifting device
comprised in the transportation device;

Fig. 6 illustrates the lateral shifting device in
another position;

Fig. 7 is a side view of a wheel of the transporta-
tion device;

Fig. 8 is a front view of the wheel shown in Fig.
7;

Fig. 9 is a diagrammatic bottom plan view
showing the rolling direction of rollers mounted
on the wheels of the transportation device;

Fig. 10 is a hydraulics diagram of the hydraulic
system of the transportation device; and

Figs. 11-13 illustrate various phases of the pick-
up of a cable drum for transportation.

In the drawings there is shown a transportation
device 1 for the pick-up and transportation of
cable drums 2. The transportation device 1 or
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“carriet”, as such a device is termed in the art, has
two longitudinal frame parts 3 and 4 which are
interconned via a transverse frame part 5. Each
longitudinal frame part 3 and 4, respectively, has
a front truck unit 6 and 7, respectively, and a rear
truck unit 8 and 9, respectively. The front truck
units 6, 7 are adapted to pivot about truck journals
10 and 11, respectively, which coincide with the
axis 12 of the transverse frame part 5. The front
truck units 6, 7 are equipped with drive wheels 13
and 14, respectively, disposed on one side of the
truck journals 10, 11 and driven by drives 15 and
16, respectively, while casters 17a and 17b
respectively, are arranged on the other side of the
truck journals 10, 11. The rear truck units 8, 9 are
pivotally mounted on swing arms 18 and 19,
respectively, about pivot pins 20 and 21, respec-
tively, and the swing arms 18, 19 in turn are
pivotally mounted in the longitudinal frame parts
3, 4 via truck journals 22 and 23, respectively. The
rear truck units 8, 9 have drive wheels 24 and 25,
respectively, disposed on one side of the truck
journals 22, 23 and driven by drives 26 and 27,
respectively, while casters 28, 29 are arranged on
the other side of the truck journals 22, 23.
Between the longitudinal frame parts 3, 4 and
those parts of the rear truck units 8, 9 beneath
which the casters 28, 29 are situated, there are
disposed load distribution means 28a and 29a,
respectively, which distribute the load from the
two longitudinal frame parts 3, 4 such that the
carrier is enabled to pass over uneven ground
with retained ground contact and retained load on
the respective truck units. Each load distribution
means 28a, 29a preferably consists of a bellows
cylinder 30 and 31, respectively, to allow the truck
units 8, 9 to perform individual swinging move-
ments about their pivot pins on the swing arms
18, 19.

The drive wheels 13, 14, 24, 25 are shown in
detail in Figs. 7 and 8. As will be seen from these
Figs., each drive wheel 13, 14, 24, 25 has a driven
wheel body 32 and rollers 33 distributed about
said body. The wheel body 32 has two flange
means 34 for each roller 33 which is disposed
between the flange means 34 and mounted for
rotation therein. Each pair of flange means 34 is
so adapted that the axes of rotation 35 of the
rollers 33 extend obliquely in relation to the axis
of rotation 36 of the wheel body 32, and, further-
more each rolier 33 is so dimensioned and has
such a spool shape that the rollers 33 together
constitute a continuous wheel periphery 37 about
the wheel body 32, when the latter is seen from
the side.

The drive wheels 13, 14 are so arranged that the
lines 38, 39 of their rolling directions, which are
perpendicular to the axes of rotation 35, converge
in the direction towards the transverse frame part
5 and intersect at a point 40 between the longi-
tudinal frame parts 3, 4 at an angle « of 45° (or at
another suitable angle). The wheels 24 and 25 are
so arranged that the lines 41, 42 of their rolling
directions, which are perpendicular to the axes of
rotation 35, converge in the direction away from
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the transverse frame part 5 and intersect at a
point 43 between the longitudinal frame parts 3, 4
at an angle o« of 45° (or at another suitable angle).
By this design and disposition of the drive wheels
13, 14, 24, 25 and because each drive wheel 13,
14, 24, 25 is individually driven (for instance with
the aid of drives 15, 16, 26, 27 in the form of
hydraulic motors) the carrier can be moved in an
optional direction and swung in an optional
manner. For an explanation of this and a more
detailed account of the type of drive wheels in
question, reference is made to Swedish patent
specifications Nos. SE-A-363,781 and SE-A-
414 294). .

To lift and transport the cable drum 2 the carrier
1 is provided with a lifting assembly 44. This
assembly 44 has four lifting means 45, 46, 47 and
48. Of these, two front lifting means 45, 46 are
arranged on the transverse frame part 5 and two
rear lifting means 47, 48 are so arranged on the
longitudinal frame parts 3 and 4 that their dis-
tance to the front lifting means 45, 46 can be
varied. The front iifting means 45, 46 have lifting
surfaces 49, 50 directed upwardly and towards
the rear lifting means 47, 48, while the rear lifting
means 47, 48 have lifting surfaces 51, 52 directed
upwardly and towards the front lifting means 45,
46. Said lifting surfaces 49-52 are adapted to
cooperate with engagement surfaces 53-66 on the
opposite sides of the two end walls 57, 58 of the
cable drum 2, said engagement surfaces being
directed downwardly and facing away from one
another. The engagement surface 53-56 are
formed by lower portions 53, 54 of the periphery
59 of the end wall 57 and by lower portions 55, 56
of the periphery 60 of the end wall 58. A cable
drum 2 placed between the front lifting means 45,
46 and the rear lifting means 47, 48 is lifted in that
the rear lifting means 47, 48 are moved towards
the front lifting means 45, 46 until the lifting
surfaces 51, 52 of the rear lifting means 47, 48
bear against the engagement surfaces 54, 66 of
the cable drum 2 and the lifting surfaces 49, 50 of
the front lifting means 45, 46 bear against the
engagement surfaces 53, 55. At the continued
movement of the rear lifting means 47, 48 the
front lifting means 45, 46 will prevent a for ward
movement of the cable drum 2 so that the
forwardly directed pressure by which the rear
lifting means 47, 48 weight the cable drum 2, will
result in the cable drum 2 being urged upwardly
from the base until it occupies a fully raised
position. The lifting power is brought about
because of the oblique positions taken by the
lifting surfaces 49, 50, 51 and 52 and the engage-
ment surfaces 53, 54, 55 and 56 in relation to the
lifting power. The positions taken by the cable
drum 2 and the rear lifting means 47, 48 before
lifting is performed have been indicated by dash
and dot lines in Fig. 2, while the positions of the
cable drum 2 and the rear lifting means 47, 48,
after the cable drum 2 has been raised from the
base, are indicated by full lines in said Figure.

To give the carrier 1 a low overall height the
rear lifting means 47, 48 are linearly movable
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along the longitudinal frame parts 3, 4. This
movement is realised with the aid of cylinder and
piston units 61, 62 which have been built into the
frame parts 3, 4 and on which the lifting means
47, 48 are so arranged as to be moved in the
longitudinal direction of the frame parts 3, 4 when
the cylinder and piston units 61, 62 contract or
vice versa.

To permit insertion of the rear lifting means 47,
48 behind the end walls 57, 58 of the cable drum
said lifting means 47, 48 present movable
elements 63, 64 in the form of pins which are
provided with the lifting surfaces 51, 62. The
elements 63, 64 are mounted in sleeves 65, 66 on
the cylinder and piston units 61, 62 so that they
can be moved in transverse directions in relation
to the linear movement of the cylinder and piston
units 61, 62 along the longitudinai frame parts 3,
4,

To facilitate the lifting operation the lifting
means 45, 46 on the transverse frame part are
provided with elements 67, 68 which present
cylindrical lifting surfaces 49, 50 and are pivotally
mounted such that said elements 67, 68 can turn
on the transverse frame part 5 when the cable
drum 2 weights the element 67, 68 in their
directions of rotation. The pin-like elements 63, 64
of the rear lifting means 47, 48 are non-rotatably
mounted in the sleeves 65, 66 and they are
provided with planar or irregular lifting surfaces
51, b2,

In certain cases it may be suitable for some of
the lifting means to be resilient and/or to possess
high friction properties. To make this possibie the
front lifting means 45, 46 may preferably consist
of or be provided with resilient material and their
lifting surfaces 49, 50 may possess high friction
properties. By the arrangement of the drive
wheels 13, 24, 14, 25 on the frame parts 3 and 4
said parts may be adjusted in relation to each
other for variation of the width of the "“gap”
between them, i.e. for adjustment of the carrier 1
with regard to cabie drums of various widths. The
movement of the frame parts can be brought
about by driving solely the drive wheels 13, 24
and 14, 25. or by driving the drive wheels 13, 24
and 14, 25 in conjunction with a lateral shifting
device 69. In the latter case, the drive wheels 13,
24 and 14, 25 may assist one another, or possibly
the drive wheels 13, 24 and 14, 26 may be
disengaged such that the lateral shifting device 69
performs the entire lateral shifting work. In the
embodiment illustrated the drive wheels 13, 24
and 14, 25 cooperate with the lateral shifting
device 69 which constitutes the transverse frame
part 5. The lateral shifting movement of the lateral
shifting device 69 may depend on the rotational
movements of one or more of the drive wheels
13, 24 and 14, 25 so that the best possible
coaction is obtained between the movements of
the drive wheels and the frame parts. The rate of
lateral shift of the lateral shifting device 69 is
preferably synchronized with the speeds of ro-
tation of one or more of the drive wheels 13, 24
and/or 14, 25. As is apparent from Figs. 5 and 6,
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the lateral shifting device 69 consists of tele-
scopically interconnected two linear bearings 70,
71 and an actuation assembly 72 disposed therein
and having the form of a cylinder and piston unit.
In the illustrated embodiment, one linear bearing
70 is mounted on the longitudinal frame part 3,
while the other linear bearing 71 is mounted on the
longitudinal frame part 4. The cylinder and piston
unit of the actuation assembly 72 has its cylinder
mounted on the longitudinal frame part 3, while its
piston is mounted on the longitudinal frame part 4.
In the position shown in Fig. 5, the lateral shifting
device 69 is contracted for adaptation of the frame
parts 3, 4 to a narrow cable drum 2, while Fig. 6
shows the lateral shifting device 69 in a more
protracted position for adaptation of the frame
parts 3, 4 to a wider cable drum 2.

The actuation assembly 72 at the same time
constitutes a retaining mechanism for retaining
the frame parts 3, 4 in the positions to which they
have been moved. Alternatively, the retaining
mechanism may be a separate means (not shown)
which preferably cooperates with the lateral shift-
ing device 69.

The axis 73 of the lateral shifting device 69
preferably coincides with the axis of the transverse
frame part 5 and thus with the truck journals 10, 11.

The hydraulic system includes a variable pump
74, a directional valve unit 75, a parallel motion
equipment 76 for parallel movement of the
cylinder and piston units 61, 62 of the lifting means
47, 48, the actuation assembly 72 of the lateral
shifting device 69 and the cylinder and piston units
77, 78 adapted to move the pin-like elements 63,
64. The hydraulic system furthermore comprises
the drives 15, 16, 26 and 27 of the drive wheels 13,
14, 24 and 25. The pump 74 has control means 79
which regulate the operating pressure of the pump
to a level corresponding to the signal pressure
emitted by the directional valve unit75in a line 80
plus the pressure drop in the conduits and direc-
tional valves.

The discharge of the pump 74 fiows via pressure
filter 81 to the directional valve unit 75 which
consists of directional valves 82, 83, 84, 85, 87, 90,
91 in sections and a main pressure limiting valve.
The directional valves are electrically controlied
and proportionally volume-regulated.

A directional valve 87 which controls the actua-
tion assembly 72 for the lateral displacement
movement is devoid of an output load sensing
signal and cannot therefore influence the oper-
ating pressure of the pump 74.

When the transportation device 1 is to be made
broader by movement of the left-hand longitudinal
frame part 4 to the left, the following takes place:

The drives 16, 27 for the drive wheels 14, 25 of
the left-hand longitudinai frame part 4 are caused
to rotate forwards or backwards by activation of
the valves 82 and 83. A load signal of the current
operating pressure is sent to the pump regulator
79 and the pump 74 develops the requisite oper-
ating pressure. At the same time the directional
valve 87 is connected to the actuation assembly 72
via the connection 88 thereof, which results in that
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the actuation assembly 72 causes the lateral
shifting device 69 to be broadened. When the
drives 16, 27 demand an increasing pressure, the
operating pressure of the pump 74 will thus also
increase because of the pump regulator 79, and
the actuation assembiy 72 is driven at a higher
pressure resulting in a greater force which reduces
the resistance of the wheel drives 16, 27. The
pressure decreases and is stabilised at a level
where the drives 16, 27 and the actuation assembly
72 is driven with the same pressure and speed
ratio, where the speed is dependent on the dis-
charge from the directional valves 82, 83. On
broadening and narrowing, respectiveiy, the direc-
tional valves 82, 83 can be controlled for a given
flow; the speed or speeds of the movements
cannot then be influenced by the driver of the
carrier 1 but this implies simpler manoeuvring.

The longitudinal frame parts 3, 4 of the carrier 1
can be laterally displaced in other combinations;
thus it may for instance be made narrower in that
the left-hand frame part 4 is moved to the right. To
realise this, the directional vaives 82, 83 are
operated in such a way that the drives 16, 27 are
caused to rotate in such directions that the left-
hand frame part4is driven to the right. Atthe same
time the directional valve 87 is connected, sending
pressure oil to the connection 89 of the lateral
shifting assembly 72, whereby the lateral shifting
assembly 72 contracts.

In the same way the directional valves 84, 86 are
operated for broadening and narrowing, respec-
tively, in that the right-hand longitudinal frame
part 3 is laterally displaced with the aid of the drive
wheels 13, 34 via the drive 15, 26 thereof, com-
bined with an actuation of the directional valve 87
for simultaneous operation of the actuation
assembly 72.

Broadening and narrowing, respectively, of the
carrier 1 can also be effected by shifting the two
longitudinal frame parts 3, 4 in relation to one
another and the base at the same time. To perform
such a broadening the directional valves 82, 83 are
operated so as to drive the drives 16, 27 of the left-
hand frame part 4 and thus the drive wheels 14, 25
thereof in such directions that the frame part 4
passes to the left simultaneously as the directional
valves 84, 85 are operated so as to drive the drives
15, 26 of the right-hand longitudinal frame part 3
and thus the drive wheels 13, 24 thereof in such
directions that the frame part 4 passes to the right,
while the directional valve 87 is connected so as to
send pressure oil to the connection 88 of the lateral
shifting assembly 72. Narrowing by simultaneous -
shifting of the two frame parts. 3, 4 in relation to
one another and to the base takes place with the
aid of the same valves. They are then operated into
positions opposite to the operating positions for
broadening, and the drives 16, 27, 15, 26 and thus
their drive wheels 13, 24, 14, 25 as well as the
lateral shifting assembly 72 assume opposite
driving directions.

Regulation ofthe cylinder and piston units 77,78
for outward and inward shifting of the pin-like
elements 63, 64 is brought about by connection of
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a directional valve 90 which sends pressure oil to
the cylinder and piston units 77, 78.

The cylinder and piston units 61, 62 for the
longitudinal movements of the lifting means 47,
48 are driven under the control of a directional
valve 91.

The lines between the directional valve 91 and
the cylinder and piston units 61, 62 comprise a
flow divider 92, two pressure limiting valves 93,
94 and a two-way valve 95 having an open and a
closed position. One is normally open but is
closed when a certain pressure ievel has been
reached in its pilot connection. The pilot pressure
is influenced by the pressure in either of the
connections 96, 97 and is led to the pilot connec-
tion via an alternative valve 98. When the lifting
movement is initiated the directional valve 91 is
connected so that the pressure oil flows via the
line 99 to the flow divider 92 and continues to the
respective cylinder connections 96, 97. The two-
way valve 95 which is then open, permits the
piston and cylinder units 61, 62 with the
respective lifting means 47, 48 individuaily to
approach the cable drum 2 irrespective of its
original position, and the lifting means 47, 48 can
come into application with the peripheries 59, 60
of the cable drum end walls 57, 58 regardless of
whether said peripheries 59, 60 are unsymmetri-
cal in and per se or unsymmetrically positioned
relative to one another. When the cable drum 2
has come in contact with all lifting means 45, 46,
47, 48 the pressure increases since lifting is then
initiated. With this pressure increase the two-way
valve 95 reverses into closed position. The lines,
between the flow divider 92 and the respective
cylinder and piston unit 61, 62 are then separated
from each other and the cylinder and piston units
61, 62 operate in parallel. If the cable drum 2 is
unround one of the lifting means 47, 48 loses its
contact with the cable drum 2. The load is then
transferred to the other of the lifting means 47, 48
and the pressure in its cylinder connection
increases. At such a pressure increase which
exceeds the permissible one, one of the pressure
limiting valves 93, 94 is opened and lets oil escape
to the cylinder recieved of load, which results in a
movement equalization that reestabilishes con-
tact of one of the lifting means 47, 48 with the
cable drum 2. When the cable drum 2 has reached
the requisite lifting height the directional valve 91
changes over into neutral position and the cable
drum 2 remains in the raid position. Upon
lowering of the cable drum the movement takes
pace in the reverse order and the cylinder and
piston units 61, 62 operate in parallel until the
pressure decreases and the two-way valve 95
changes over into open position.

The function of the carrier 1 appears int. al.
from Figs. 11-13. In Fig. 11 there is shown a carrier
1 which has been driven up to the cable drum 2 to
be lifted and transported. If the “gap” between
the frame parts 3, 4 is too narrow for enabling the
carrier to straddle the cable drum 2, said “gap”
must be broadened in that the drive wheels 13, 24
and/or 14, 25 and the lateral shifting device 69
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move one frame part 3 or 4 outwards or both
frame parts 3, 4 away from one another. In the
device illustrated this takes place by one frame
part 3 being moved both by actuation of the
lateral shifting device 69 and by actuation of the
drive wheels 13 and 24 of the frame part 3 {(viz. in
that these drive wheels 13, 24 are driven for
lateral shifting. Correspondingly, the other frame
part 4 can be moved by actuation of both the
lateral shifting device 69 and the drive wheels 14,
25 of the frame part 4 (viz. in that the drive wheels
13, 25 are driven for lateral shifting). Alternatively,
both frame parts 3, 4 can be simultaneously
displaced laterally by actuation of both the shift-
ing device 69 and the drive wheels 13, 24, 14, 25 of
the frame parts 3, 4.

Lateral shifting of one or both frame parts 3, 4
by cooperation between the lateral shifting device
69 and the drive wheels 13, 24, 14, 25 may in
certain cases be effected in such a way that the
entire lateral shifting force is generated with the
aid of the lateral shifting device 69, while the
respective drive wheels 13, 24 and/or 14, 25 are
disengaged in order not to prevent the lateral
shifting movement. In the case illustrated, for
example, it is suitabie to move only the frame part
3 from the position shown by full lines to the
position indicated by dash and dot lines. The
frame parts 3, 4 have then been moved from a
position more exactly appearing from Figs. 5to a
position more exactly appearing from Fig. 6.

In this case, the frame part 4 need not be
laterally moved because it already occupies a
suitable position in relation to one end wall 57 of
the cable drum 2. When the ‘‘gap’ between the
frame parts 3, 4 is sufficiently large the frame
parts 3, 4 are retained in their positions with the
aid of the assembly 72 so that the frame parts 3, 4
do not move relative to each other when the
carrier 1 is propelled. After that, the carrier 1 is
driven towards the cabie drum 2 until the carrier 1
straddles it and until the cable drum 2 bears
against the front lifting means 45, 46 of the lifting
unit 44 on the lateral displacement device 69.

Thereafter the pin-like elements 63, 64 of the
rear lifting means 47, 48 are moved some dis-
tance inwards until said elements 63, 64 will lie
directly behind the end wall sides 57, 58 of the
cable drum 2. The cable drum 2 and the pin-like
elements 63, 64 then take a position that appears
from Fig. 12.

The lifting unit 44 can then raise the cable drum
2 from the base. This takes place by contraction of
its cylinder and piston units 61, 62, which implies
that the rear lifting means 47, 48 are moved
forwardly towards the cable drum 2 from the
position according to Fig. 12 or from the position
indicated by dash and dot lines in Fig. 3.

When the lifting means 47, 48 reach the end
wall sides 57, 58 of the cable drum 2 the paraliel
motion device 76 sees to it that the lifting means
47, 48 adapt themselves to the end wall sides 57.
58 so that these bear against all four lifting means
45, 46, 47, 48. This implies for instance that the
lifting means 47 is advanced farther than the
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lifting means 48 and establishes contact with the
periphery 59 of the end wall side 57 even though
the end wall side 57 has a somewhat smaller
diameter than that of the end wall side 58 or even
though the periphery 59 of the end wall side 57 is
depressed opposite the lifting means 47.

As the obliquely upwardly directed opposed
lifting surfaces 49, 50, 51, 52 of the lifting means
47, 48 bear against the obliquely downwardly
directed remote engagement surfaces 53, 55, 54,
56 of the peripheries 59, 60 of the end wall sides
57, 58 and the movements of the lifting means 47,
48 in the forward direction are continued, the
cable drum 2 will be urged upwards from the base
to a transport position in which it is maintained by
the lifting means 45, 46, 47, 48 during transport.
This is illustrated in Fig. 13 where the cable drum
2 has been indicated by dash and dot lines before
lifting is performed and by full lines after lifting
has been performed.

In principle, lifting of the cable drum 2 is
realised in that the cable drum 2 cannot vield in
any direction other than in the upward direction
when the lifting means 45, 46, 47, 48 approach
each other after they have established contact
with the cable drum 2. The actual guiding of the
drum in the upward direction is obtained in that
the lifting surfaces 49, 50, 51, 52 are directed in
the manner described. The front lifting means 45,
46 are able to roll during the lifting proper,
whereby the cable drum 2 need not slide on them.

The parallel motion equipment 76 also brings
about that the lifting means 47, 48 are moved in
parallel in order to maintain, during lifting and
after lifting has been performed, the cable drum 2
in the contemplated position, that is to say for
instance with its end wall sides 57, 58 in parallel
or fairly in parallel with the frame parts 3, 4.

An indicating device 100 (see Fig. 4) controls
the movement of the cylinder and piston units 61,
62 in such a way that the lifting movement is
interrupted when the cable drum 2 has been
raised to a suitable height. The indicating device
100 may be of the type of indicators which
operate with a photoelectric cel! 101 sensing by
means of signals 102 when the cable drum 2 has
passed a certain level during the lifting move-
ment.

Lowering of the cable drum 2 takes place in that

the cylinder and piston units 61, 62 again move .

the rear lifting mens 47, 48 rearwardly so that
their distance to the front lifting means 45, 46
increases untii the cable drum 2 again is in
position on the base.

The carrier 1 can be used for other purposes
than the lifting and transport of cable drums 2, for
instance for the lifting and transport of containers
which have corresponding engagement portions.
The lifting assembly proper 44 can be designed in
many different ways: There may be for instance
one, a pair or another number of lifting means on
each side of the object to be lifted, and these
lifting means may be stationary or movable. As
an example, the grasping movement which
implies that at least one or a pair of the lifting
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means are brought into lifting position adjacent
the object, may wholly or partly be brought about
by the lateral shifting movement of the frame
parts. This implies that for instance the rear lifting
means 47, 48 need not have any inwardly mov-
able elements or need have elements inwardly
movable only to a restricted extent, since the
requisite movement of the lifting means inwardly
or outwardly can be realized by moving the frame
parts inwardly or outwardly. Movable lifting
means 45, 46 of a kind other than the rotatable
elements 67, 68 arranged on the frame part 5 may
also be utilised. The lifting means may on the
whole vary within broad limits with regard to their
shape, location and number, all in dependence on
the type of objects to be lifted and transported.
The lifting surfaces of the lifting means may be
provided with resilient material in order not to
damage the object to be lifted, and/or the lifting
surfaces may present material having a high
friction coefficient to preclude sliding between the
lifting means and the object to be transported.

The frame parts 3, 4 may directly or indirectly
constitute movable clamping means to retain an
interleaved object during transport, the clamping
being wholly or partly brought about and retained
with the aid of the lateral displacement device.

The lateral shifting device 69 may be of another
type than that shown, and may consist of or
comprise more than one power unit, for instance
one power unit for each frame part. The lateral
shifting movement of the lateral shifting device
may be dependent on the rotary movements of a
suitable number of drive wheels and said depen-
dency may comprise the entire shifting move-
ment or but parts thereof. The shifting speed of
the lateral shifting device 69 is preferably syn-
chronized with the speed of rotation of one or
more of the drive wheels.

The lifting means 47, 48 of the frame parts 3, 4
or other components {not shown) on said parts 3,
4 may form lifting and/or pulling and/or pushing
means which are adjustable into operational posi-
tions for lifting and/or pulling and/or pushing the
cable drum 2 wholly or partly by moving the
frame parts 3, 4 in relation to each other. As a
result, the frame parts 3, 4 can be moved so as to
grasp the cable drum 2 for the purpose of lifting it
from the base and/or pulling it on the base and/or
pushing it along the base.

In lieu of drive wheels, the carrier 1 may have
endless tracks or other suitable drive means with
rollers or other suitable ground contact elements
which are adapted to permit propulsion in an
optional direction. The drive wheels or corre-
sponding members may be disposed on the
carrier by the intermediary of truck units or
directly without any truck units.

The operating system or systems for operating
the various units may for example be electric
instead of hydraulic. Alternatively propulsion or
steering may be brought about by a combination
of electric and hydraulic operation, or otherwise.

The transportation device or carrier 1 according
to the invention is useful for transportation in
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many different fields, and as will appear from the
above description, it may be designed in various
ways within the scope of the inventive idea. Many
different attachments are also conceivable: For
example a load-supporting trailer 103 for say
batteries may be coupled to the carrier, preferably
to the transverse frame part 5 thereof. This trailer
may have batteries for the operation of controi or
other systems or carry other suitable load, and it
may preferably be pivotally or detachably con-
nected to the lateral shifting device and have one
or more drive wheels.

In certain cases, it may suffice if one of the
frame parts 3, 4 is movable while the other is
stationary. If the frame parts 3, 4 are shifted
altogether by means of a lateral shifting device or
in cooperation between the drive wheels and a
lateral shifting device, said lateral shifting device
may alternatively consist of several shifting
devices e.g. one for each frame part. The retaining
means for retaining the frame parts in their
positions may consist of one or more retaining
assemblies, such as one retaining assembly for
each frame part, and the retaining means need
not consist of, be combined or cooperate with the
lateral shifting device. Instead of the lateral shift-
ing function, the lateral shifting device illustrated
in the drawings may be endowed with a retaining
function only.

Also the number of drive wheels 13, 24, 14, 25
per frame part 3 and/or 4 may vary. Thus each
frame part 3 and/or 4 may have one, two, three,
four or any other suitable number of drive wheels
13, 24, 14, 25, and the carrier 1 may optionally be
provided with drive wheels 13, 24, 14, 25 at other
points than at movable frame parts. The movable
frame part or parts may be designed and dis-
posed in a manner other than that described in
the foregoing and shown in the drawings.

The frame part or parts 3 and/or 4 movable in
the above-described manner may be movable in
order to facilitate straddling of one or more
objects which are to be, say, transported in
engagement with the base or lifted and trans-
ported in a lifted state. However, the frame parts
may be movable for other purposes, such as for
grasping, maintaining, pulling or pushing objects
in relation to the base or for moving objects in
relation to other parts of the frame of the carrier.

Claims

1. A transportation device having at least one
frame part (3 or 4) which is adjustable in relation
to another frame part}) (4 or 3), characterized in
that said device comprises individually driven
drive wheels (13, 14, 24, 25} with obliquely posi-
tioned ground contact elements (33) such that the
transportation device (1) can be driven in an
arbitrary direction, whereby at least one drive
wheel (13 and/or 14 and/or 24 and/or 25) is
disposed on the frame part (3 and/or 4) to permit
said frame part (3 and/or 4) to move in relation to
the other frame part (4 and/or 3).

2. A device as claimed in claim 1, characterized
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in that the drive wheel (13; 14; 24; 25) on the
movable frame part (3 and/or 4) is adapted to
drive said frame part (3 and/or 4) in relation to the
other frame part 4 and /or 3} in cooperation with a
lateral shifting device (69).

3. A device as claimed in claim 1 or 2, charac-
terized in that the movable frame part (3 and/or 4)
cooperates with a retaining assembly (72) which
retains the movable frame part (3 and/or 4} after it
has been moved to the contemplated position in
relation to the other frame part (4 and/or 3).

4. A device as claimed in claim 2 and 3,
characterized in that the lateral shifting device
(69) cooperates with or comprises an actuation
assembly which also constitutes the retaining
assembly (72).

5. A device as claimed in claim 2, characterized
in that the lateral shifting movement of the lateral
shifting device (69) is dependent on the rotary
movements of one or more of the drive wheels
(13, 14, 24, 25).

6. A device as claimed in claim 2, characterized
in that the shifting rate of the lateral shifting
device (69) is synchronized with the speed of
rotation of one or more of the drive wheels (13,
14, 24, 25).

7. A device as claimed in any one of the
preceding claims, characterized in that two frame
parts (3 and 4) comprise one pair of drive wheels
(13, 24 and 14, 25) to permit either of the frame
parts (3 or 4) to move in relation to the other
frame part (4 or 3).

8. A device as claimed in any one of the
preceding claims, characterized in that two frame
parts (3 and/or 4) are adapted directly or indirectly
to transport an object (2) by retaining it between
them.

9. A device as claimed in claim 8, characterized
in that the frame parts (3 and 4) are adapted to
clamp the object (2) between them, the clamping
force being wholly or partly brought about and
maintained with the aid of a lateral shifting device
(69) and a retaining assembly (72), said lateral
shifting device (69) cooperating with the drive
wheels {13, 24 and/or 14, 25).

10. A device as claimed in any of the preceding
claims, characterized by lifting and/or pulling and/
or pushing means (47, 48) which are disposed on
the frame parts (3, 4) and adjustable into oper-
ational positions for lifting and/or puliing and/or
pushing objects (2) wholly or partly by moving
one of the frame parts (3 or 4) in relation to the
other frame part (4 or 3) or both frame parts (3, 4)
in relation to one another. ,

11. A device as claimed in claim 2, characterized
in that the lateral shifting device (69) comprises
two telescopically interconnected linear bearings
(70, 71), one (70) of said two linear bearings (70,
71) being connected to one frame part (3), while
the other linear bearing (71) is connected to the
other frame part (4), said linear bearings (70, 71)
being shifted by means of an actuation assembly
(72) disposed between and connected to the
frame parts (3, 4).

12. A device as claimed in claim 11, charac-
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terized in that the linear bearings {70, 71) consti-
tute supports for an object (2) to be transported
which is carried by the transportation device (1).

Patentanspriiche

1. Transportvorrichtung mit mindestens einem
Rahmenteil (3 oder 4), welcher gegenlber einem
_ anderen Rahmenteil (4 oder 3} verstellbar ist,
dadurch gekennzeichnet, dass sie einzeln ange-
triebene Antriebsrader (13, 14, 24, 25) mit schief
angeordneten Bodenberiihrungsorganen (33)
aufweist, derart dass die Transportvorrichtung (1)
in irgendeine Richtung bewegt werden kann,
wobei mindestens ein Antriebsrad (13 und/oder
14 und/oder 24 und/oder 25) an einem der Rahm-
enteile (3 und/oder 4) so angeordnet ist, dass der
erwihnte Rahmenteil (3 und/oder 4) sich gegen-
iiber dem anderen Rahmenteil (4 und/oder 3)
bewegen kann.

2. Vorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass das Antriebsrad (13; 14; 24;
25) am beweglichen Rahmenteil {3 und/oder 4) so
ausgebildet ist, dass es den erwdhnten Rahmen-
teil (3 und/oder 4) gegeniiber dem anderen Rahm-
enteil (4 und/ oder 3) in Zusammenarbeit mit einer
Seitenverschiebevorrichtung (69} verfahren kann.

3. Vorrichtung nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass der bewegliche Rahmenteil
{3 und/oder 4) mit einer Haltevorrichtung (72)
zusammenarbeitet, welche den beweglichen
Rahmenteil (3 und/oder 4) hélt, nachdem er in die
gewiinschte Stellung gegeniiber dem anderen
Rahmenteil {4 und/oder 3) bewegt worden ist.

4, Vorrichtung nach Anspruch 2 oder 3, dadurch
gekennzeichnet, dass die Seitenverschiebevor-
richtung (69) mit einer Betatigungsvorrichtung,
welche auch die Haltevorrichtung (72) darstelit,
zusammenarbeitet oder eine solche umfasst.

5. Vorrichtung nach Anspruch 2, dadurch
gekennzeichnet, dass die Seitenverschiebebewe-
gung der Seitenverschiebevorrichtung (69) von
den Drehbewegungen eines oder mehrerer der
Antriebsréader (13, 14, 24, 25) abhéngt.

6. Vorrichtung nach Anspruch 2, dadurch
gekennzeichnet, dass die Verschiebegeschwin-
digkeit der Seitenverschiebevorrichtung (69) mit
der Drehgeschwindigkeit eines oder mehrerer der
Antriebsrader (13, 14, 24, 25) synchronisiert ist.

7. Vorrichtung nach einem der vorangehenden
Anspriiche, dadurch gekennzeichnet, dass zwei
Rahmenteile {3 und 4) ein Paar Antriebsrader (13,
24 und 14, 25) umfassen, um eine Bewegung des
einen Rahmenteils (3 oder 4) gegeniiber dem
anderen Rahmenteil (4 oder 3) zu ermdglichen.

8. Vorrichtung nach einem der vorangehenden
Anspriiche, dadurch gekennzeichnet, dass zwei
Rahmenteile (3 und/oder 4) direkt oder indirekt so
ausgebildet sind, dass sie einen Gegenstand, (2)
transportieren kénnen, indem sie ihn zwischen
sich haiten.

9. Vorrichtung .nach Anspruch 8, dadurch
gekennzeichnet, dass die Rahmenteile (3 und 4)
so ausgebildet sind, dass sie den Gegenstand (2)
zwischen sich einklemmen, wobei die Klemmkraft
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ganz oder teilweise mit Hilfe einer Seitenverschie-
bevorrichtung (69), welche mit den Antriebsré-
dern (13, 24 und/oder 14, 25) zusammenarbeitet,
und einer Haltevorrichtung (72) erzeugt und auf-
rechterhalten wird.

10. Vorrichtung nach einem der vorangehenden
Anspriiche, gekennzeichnet durch Hebe und/oder
Zug- und/oder Schubmittel (47, 48), welche an
den Rahmenteilen (3, 4) angeordnet sind und
dadurch ganz oder teilweise in Betriebsstellung
zum Heben und/ oder Ziehen und/oder Schieben
der Gegenstdnde (2) gebracht werden kénnen,
dass einer der Rahmenteile (3 oder 4) relativ zum
anderen Rahmenteil (4 oder 3) oder beide Rahm-
enteile (3, 4) relativ zu einander bewegt werden.

11. Vorrichtung nach Anspruch 2, dadurch
gekennzeichnet, dass.der Seitenverschiebevor-
richtung (69) zwei teleskopisch angeordnete Line-
arfithrungsteile (70, 71) aufweist, wobei der eine
(70) der beiden Linearfihrungsteile (70, 71) mit
dem einen Rahmenteil (3) und der andere Linear-
fithrungsteil (71) mit dem anderen Rahmenteil (4)
verbunden ist, und die erwédhnten Linearfih-
rungsteile (70, 71) mittels einer Betétigungsvor-
richtung {72), welche zwischen den Rahmenteilen
(3, 4) angeordnet und mit diesen verbunden ist,
verschoben werden.

12. Vorrichtung nach Anspruch 11, dadurch
gekennzeichnet, dass die Linearflihrungsteile (70,
71) Abstlitzungen flr einen durch die Transport-
vorrichtung (1) zu transportierenden Gegenstand
(2} bilden.

Revendications

1. Dispositif transporteur ayant au moins une
partie de chassis (3 ou 4) réglable par rapport a
une autre partie de chassis (4 ou 3), caractérisé en
ce qu'il comprend des roues d’entrainement {13,
14, 24, 25) entrainées individuellement et dotées
d’organes {33) de contact au sol disposés oblique-
ment de fagon que le dispositif transporteur {11)
puisse étre entrainé dans une direction quelcon-
que, au moins une roue d’entrainement (13 et/ou
14 et/ou 24 et/ou 25) étant disposée sur la partie
de chéssis (3 et/ou 4) pour autoriser un mouve-
ment de ladite partie de chéssis (3 et/ou 4) par
rapport a {'autre partie de chéssis (4 et/ou 3).

2. Dispositif selon la revendication 1, caracté-
risé en ce que la roue d’entrainement (13; 14; 24;
25) sur la partie mobile de chéssis (3 et/ou 4) et
agencée pour, entrainer ladite partie de chassis (3
et/ou 4) par rapport a 'autre partie de cadre {4 et/
ou 3) en coopération avec un dispositif de dépla-
cement latéral (69).

3. Dispositif selon la revendication 1 ou 2,
caractérisé en ce que la partie mobile de chassis
(3 et/ou 4) coopére avec un ensemble de retenue
{72} qui retient la partie mobile de chassis (3 et/ou
4) aprés qu’elle ait été déplacée dans sa position
désirée par rapport a l'autre partie de chassis (4
et/ou 3).

4, Dispositif selon la revendication 2 ou 3,
caractérisé en ce que le dispositif de déplacement
latéral (69) coopeére avec ou comprend un ensem-
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ble actionneur constituant également I'ensemble
de retenue {72).

5. Dispositif selon la revendication 2, caracté-
risé en ce que le mouvement de déplacement
latéral du dispositif de déplacement latéral (69)
dépend des mouvements de rotation d'une ou
plusieurs des roues d'entrainement (13, 14, 24,
25).

6. Dispositif selon la revendication 2, caracté-
risé en ce que la vitesse de déplacement du
dispositif de déplacement latéral (69) est synchro-
nisée avec la vitesse de rotation d’une ou plu-
sieurs des roues d’entrainement {13, 14, 24, 25).

7. Dispositif selon I'une quelconque des reven-
dications précédentes, caractérisé en ce que deux
parties de chéssis (3 et 4) comprennent une paire
de roues d’entrainement (13, 24, et 14, 25) pour
autoriser le mouvement de I'une quelcongue des
parties de chassis (3 ou 4) par rapport & l'autre
partie de chassis (4 ou 3).

8. Dispositif selon I'une quelconque des reven-
dications précédentes, caractérisé en ce que deux
parties de chassis (3 et/ou 4) seul agencées,
directement ou indirectement, pour transporter
un objet (2) en le retenant entre elies.

9. Dispositif selon la revendication 8, caracté-
risé en ce que les parties de chéassis (3 et 4) sont
agencées pour serrer I'objet (2) entre elles, la
force de serrage étant totalement ou partielle-
ment créée et maintenue a |'aide d’un dispositif
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de déplacement latéral (69) et un ensemble de
retenue (72), ledit dispositif de déplacement laté-
ral (69) coopérant avec les roues d’entrainement
(13, 24 ou 14, 25).

10. Dispositif selon I'une quelconque des reven-
dications précédentes, caractérisé par des
moyens (47, 48) de levage et/ou de tirage et/ou de
poussée disposés sur les parties de chassis (3, 4)
et réglable dans des positions de fonctionnement
pour lever et/ou tirer et/ou pousser des objets (2)
totalement ou partiellement par déplacement
d'une des parties de chassis (3 ou 4) par rapport &
I'autre partie de chassis (4 ou 3) ou des deux
parties de chassis (3, 4) I'une par rapport a |'autre.

11. Dispositif selon la revendication 2, caracté-
risé en ce que le dispositif de déplacement latéral
(69) comprend deux paliers linéaires (70, 71) a
emboitement télescopique I'un dans l'autre, 'un
(70} desdits deux paliers linéaires (70, 71) étant
relié & une partie de chassis {3) tandis que I'autre
palier linéaire (71) est relié & l'autre partie de
chassis (4), lesdits paliers linéaires {70, 71) étant
déplacés au moyen d’un ensemble actionneur
(72) disposé entre et reliant les parties de chéssis
(3, 4).

12. Dispositif selon la revendication 11, caracté-
risé en ce que les paliers linéaires (70, 71) consti-
tuent des supports pour un objet (2} a transporter
qui est porté par le dispositif transporteur (1).
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